Objective: Depressive symptoms are frequently observed in patients with stroke. In this study, we investigated the prevalence of depression and the factors affecting depression in patients with chronic stroke.
INTRODUCTION
Stroke is a condition characterized by vascular-induced, often rapidly developing, focal brain injury symptoms and findings. Every year, around 15 million people in the world suffer a stroke, 5 million people lose their lives due to stroke and 5 million people suffer permanent damage (1, 2) . A wide range of affective and behavioral disorders emerge following a stroke. These disorders are depression, mania, bipolar disorder, anxiety disorder, apathy, and pathological crying and laughter (3) .
Depression is the most frequently observed emotional disorder after stroke, and it is one of the main causes of disability, loss of function and incapacity to work among all chronic diseases, due to its prevalence and being a chronic disease (4) . It has been reported that the period with the highest risk of depression after stroke (DAS) is the first two years. The course of the disease in depression after a stroke is usually between 6 months and a year. While the prevalence of a major depression tends to decrease in the first two years after a stroke, minor depressive symptoms follow a much more variable course, and depression takes a chronic form in certain patients (5, 6) . The etiology of DAS is not fully known. The development of DAS has a multifactorial etiology. In addition to the neurochemical changes created by cerebral lesions, psychological devastation caused by functional incompetence is effective in the development of depression (7) . Early diagnosis and treatment of depression, which is a common complication in patients with stroke, is very important due to its positive effect on the course and prognosis of the disease.
In this study, we aimed to identify the prevalence of depression symptoms and the factors that may be related to depression in patients with chronic stroke. We also aimed to investigate the relationship between depression after a stroke and pathologies, stroke risk factors and complications that accompany the stroke.
METHOD
A total of 90 patients were included in the study. They were those who had developed hemiplegia after a cerebrovascular event (CVE) and were undergoing inpatient rehabilitation.
The patients who had sustained a stroke attack 6 months previously or earlier were included in the study. There was no restriction on a specific age range for the patients who were included in the study. The exclusion criteria for patient selection: 1. Patients who suffered from traumatic and tumoral causes of stroke other than CVE 2. Patients with bilateral stroke with lesions in both hemispheres 3. Those with a history of more than one cerebrovascular disease 4. Patients with a history of psychiatric illness or using antidepressant medication before stroke 5. Patients with aphasia and a high degree of communication impairments Many patient-related factors were questioned, including demographic characteristics (age, gender, occupation, educational status, and marital status), time since stroke, hemiplegic side, dominant hand, etiology of stroke, stroke-related risk factors (hypertension (HT), diabetes mellitus (DM), hyperlipidemia (HL), cardiac disease (CD), smoking, age (being 65 years old or older), and family history), complications (shoulder pain, complex regional pain syndrome, heterotopic ossification, deep vein thrombosis, and pressure injury), accompanying neurological disorders (aphasia, dysarthria, dysphagia, hemianopsia, urinary and fecal incontinence), drug use and the presence of additional diseases. Their upper and lower extremities were examined for spasticity, and their spasticities were evaluated according to the Modified Ashworth Scale.
The Beck Depression Scale (BDS) was used to assess depression. BDS was developed by Beck et al. to measure the behavioral symptoms of depression in adolescents and adults (8) . The validity and reliability of BDS for the Turkish population was test by Hisli (9) . The patients were divided into two groups according to the BDS score: group 1 included those with depression (BDS score ≥17), and group 2 included those with no depression (BDS score <17).
The participants were informed about the study. Those who accepted were informed based on the informed consent form and their signatures were received. Ethical approval was obtained from the local institutional ethics committee.
Statistical Analysis
In this study, the statistical analyses were carried out using the NCSS (Number Cruncher Statistical System) 2017 Statistical Software (Utah, USA) package program. In addition to methods of descriptive statistics (means and standard deviations), independent samples t-tests were used to compare binary groups, and chi-square tests were used to compare qualitative data. The results were judged at p<0.05 level of significance.
RESULTS
Of the 90 patients with stroke, 45 were female and 45 were male. The mean age of the cases was 62.81±12.45 years. The youngest patient was 32 years old, and the oldest patient was 85 years old. The group with no depression mean age was 60.35±12.46 years,while depression group was 66.03±11.83. Age was statistically significantly higher in the group with depression (p=0.031, t=-2.240). Considering the educational levels of the cases, 15 patients were illiterate, 5 patients were literate, 46 patients were elementary school graduates, 11 were middle school graduates, 7 were high school graduates, and 6 were university graduates. The mean educational status of all cases was 5.30±3.92 years. The time since stroke until the date of questioning varied between 6 months and 48 months. The mean time since stroke was 16.21±10.59 months. The patients' mean Beck Depression Scale (BDS) score was 14.83±8.22. The ratio of the cases with a BDS score of 17 or above was 43.33% (n=39). The group with depression symptoms had a mean BDS score of 22.49±5.81. The group with no depression had a mean BDS score of 8.98±3.74. The mean BDS score of the patients with left hemisphere lesions was 14.34±7.51, and that of the patients with right hemisphere lesions was 15.34±8.96. There was no statistically significant difference between the two groups (p>0.05). The depression rate was found to be 64% (n=25) in patients with time since stroke between 6 and 12 months; 21% (n=8) in patients with time since stroke between 13 and 24 months; and 15% (n=6) in patients with time since stroke between 25 and 48 months. The mean age of the group with depression was found to be statistically significantly greater than the group with no depression (p=0.031). Considering marital statuses, the proportion of widows in the depression group was found to be statistically significantly higher (p=0.002, χ 2 =12.43). There was no significant difference between the two groups in terms of averages of gender and educational experience (p>0.05) ( Table 1 ). There was no statistically significant difference between the two groups in terms of time since stroke, dominant hand, stroke type and hemiplegic side (p>0.05) ( Table 3) . Considering the post-stroke accompanying pathologies, the proportion of patients with urinary incontinence was statistically significantly higher in the group with depression (p=0.026, χ 2 =4.956). There was no statistically significant difference between the two groups in terms of spasticity, dysarthria, dysphagia, hemianopsia and fecal incontinence (p>0.05) ( Table 4 ). Considering the post-stroke secondary complications, a statistically significant relationship was found between depression symptoms and shoulder pain (p=0.031, χ 2 =4.653) ( Table 5 ). 
DISCUSSION
According to the results of our study, depression in the chronic period after stroke is common, and the severity of depression increases due to being a widow, hypertension, cardiac disease, advanced age and urinary incontinence. It has been reported in the literature that the prevalence of depression after stroke (DAS) is between 29-36% (10). The methods, inclusion criteria, and differences in the time period until the diagnosis of depression after stroke, which are being used in studies in the literature, may explain this wide range and the cause of the conflicting results. Moreover, vegetative findings and cognitive functions that arise due to ischemic injury in the early period can be confused with the symptoms of depression (11) . Considering that this situation may cause difficulties in differential diagnoses by increasing the diagnostic difficulty, we carried out our study with patients in the chronic period after stroke.
The development of DAS has a multifactorial etiology. Depression emerges as a psychological response when complex pre-stroke personal and social factors experienced by the person are joined with poststroke social handicaps and incompetencies. In the studies to explain the etiology of DAS, the psychological response to the incompetency, especially after the stroke, and the local damage occurring in the areas related to emotions in the brain are emphasized (12, 13) . The belief that Major Depression (MD) and DAS are two different diseases suggests that there are also differences in the mechanisms of emergence of these diseases. Gainotti et al. have argued that post-stroke disability causes depression, whereas endogenous depression is caused by psychological factors. For this reason, they have emphasized the necessity to consider the pre-stroke history of psychiatric illnesses in order to understand the etiology (13) . In our study, the psychiatric situation was questioned in the pre-stroke history taken from the patient and the family, and the patients with a psychiatric history were not included in the study because they were thought to affect the results of our study. It has been shown in various studies that conditions such as the lack of social support, being a widow, and living alone pave the way for depression. We found that the prevalence of depression symptoms was significantly higher in the cases of widows in our study, too. In contrast to the study of Morris et al. stating that the development of DAS is more common in males, it has been reported in the study of Baltimore that depression develops in females twice as much as in males. However, the general opinion in the literature is that there is no correlation between gender and prevalence of depression (14, 15, 16) . Although the mean BDS score of female patients was greater than that of males in our study, there was no statistically significant difference between depression and gender. This finding parallels the opinions that MD and DAS are two different diseases and that their emergence mechanisms may differ (13) . In studies investigating the relationship between post-stroke depression and stroke etiology, it has been reported that whether the lesion type is ischemic or hemorrhagic does not have any relationship with depression (17, 18) . In our study, we observed that 77% of the cases were ischemic type, and 22% were hemorrhagic type. In accordance with the literature, there was no correlation between stroke type and depression symptom in our study, either. The relationship between depression and age after stroke is also one of the topics that has been discussed. In a population study in China, it was found that depressive symptom scores in patients with stroke were significantly correlated with the daily life activities and age of the patients (19) . No relationship could be found between age and DAS in the results of some of the studies in the literature (20, 21) . In accordance with the literature, there was a significant correlation between depression symptoms and age in our study too. When the risk factors of the patients were considered together with their histories, hypertension, age, cardiac disease, diabetes mellitus, smoking, hyperlipidemia and family history were present in the given order of frequency. Hypertension, which is among the major risk factors was recapitulated to rank first in terms of the incidence of stroke in our study in parallel with the literature. It is known that in cases of coronary artery disease, congestive heart failure and DM, which are significant risk factors for stroke, the prevalence of depression also increases, and antihypertensive drug use can also cause depressive symptoms (22, 23) . In our study, it was found that the prevalence of depression symptoms was significantly higher in the patients with hypertension and cardiac disease risk factors.
Considering the accompanying pathologies in the postoperative period of the patients included in the study, spasticity, dysarthria, urinary incontinence, fecal incontinence, dysphagia and hemianopsia were present in the given order of frequency. We consider that the patients that we assessed in this study also had severe motor and cognitive deficiencies, which may also be associated with severe spastic hypertonia (25) . We also identified the prevalence of dysarthria, urinary incontinence, fecal incontinence and dysphagia in our study. Considering the relationship between the accompanying pathologies and depression after stroke, we found a significant correlation between urinary incontinence and depression symptoms. We believe that the presence of urinary incontinence is associated with affecting functional condition, being correlated with the lesion area and preventing social integration.
Post-stroke secondary disorders and complications that develop subsequently affect stroke rehabilitation negatively. The hemiplegic shoulder pain is also one of these complications. There are studies stating that hemiplegic shoulder pain is not uncommon, and that there is a relationship between hemiplegic shoulder pain, and prolonged hospitalization time, arm weakness, functional recovery, quality of life and depression (25, 26) . In our study, the prevalence of shoulder pain was found to be 64%, consistent with the literature. There was a significant relationship between depression symptoms and shoulder pain. However, we could not find a significant relationship between depression symptoms and the Complex Regional Pain Syndrome, and between depression symptoms and decubit ulcer.
We have some limitations in our study. We have a small number of stroke patients and only beck depression scale was used to assess depression in our study. The fact that we did not use DSM criteria and clinical interview for the detection of depression can be considered as the limitation of our study.
The distressed mood, weakness, reluctance, pessimism, slowdown in physiological functions brought by depression affect participation in rehabilitation programs. Factors such as patient age, gender, educational level, pre-stroke existing psychiatric disorders, localization of the affected area are some of the issues whose effects on DAS need to be investigated. We think that early diagnosis and treatment of secondary diseases and complications that develop in the stroke may reduce the depression that is developed after the stroke. In order to more clearly reveal the relationship between stroke and depression, it is necessary to work with a greater number of patients and control groups.
